Specifications TableSubjectGeochemistry and PetrologySpecific subject areaZircon geochronologyType of dataTableHow data were acquiredICP-mass spectrometry coupled with laser ablation sample introduction technique (LA-ICP-MS)Data formatRaw and analysedParameters for data collectionSimultaneous determination of zircon U--Pb age and titanium concentrationDescription of data collectionIn the first system using Agilent 8800 triple quadrupole ICP-MS, MS/MS mass-shift mode with oxygen reaction gas provides the reliable and consistent measurement of titanium as a ^48^Ti^16^O^+^. In the second system using Agilent 7700 quadrupole ICP-MS, the titanium concentration is determined quantitatively from the signal intensity of ^49^Ti without the inflow of reaction gas into the CRC.Data source locationThe Kurobegawa granite (KRG), the Okueyama granite (OKG), the Toki granite (TKG), and the Tono plutonic complex (TCP)Data accessibilityWith the articleRelated research articleAuthors' names: Takashi Yuguchi, Kozue Ishibashi, Shuhei Sakata, Tatsunori Yokoyama, Daichi Itoh, Yasuhiro Ogita, Koshi Yagi, and Takeshi Ohno Title: Simultaneous determination of zircon U--Pb age and titanium concentration using LA-ICP-MS for crystallization age and temperature. Journal: Lithos DOI: https://doi.org/10.1016/j.lithos.2020.105682

**Value of the Data**•U--Pb age and titanium concentration of standard zircon using the LA-ICP-MS will use as reference data to assess the age and temperature data obtained from the unknown samples in future zircon study.•The data contribute to the petrologist, mineralogist and geochronologist using the LA-ICP-MS in the long term because standard zircon data will be employed as reference data and granitic zircon data will be used as a consideration of cooling and exhumation history in local geology.•The data derived from two system display different error and lower limit of quantification for each system, which will be used for a consideration of analysis condition in future experiments.

1. Data Description {#sec0001}
===================

Simultaneous determination of zircon U--Pb age and titanium concentration for a single analysis spot was obtained using the ICP-mass spectrometry coupled with laser ablation sample introduction technique (LA-ICP-MS). In the LA-ICP-MS (α) system using Agilent 8800 triple quadrupole ICP-MS, MS/MS mass-shift mode with oxygen reaction gas provides the reliable and consistent measurement of titanium as a ^48^Ti^16^O^+^. In the LA-ICP-MS (β) system using Agilent 7700 quadrupole ICP-MS, the titanium concentration is determined quantitatively from the signal intensity of ^49^Ti without the inflow of reaction gas into the collision/reaction cell (CRC).

U-Pb isotopic data of the GJ-1 and Plešovice zircons and titanium concentrations of the 91500 zircons (Table S1) and U-Pb isotopic and concentration data of the KRG and OKG (Table S2) were obtained from the LA-ICP-MS (α) system. U-Pb isotopic data of the Temora 2 and OD-3 zircons and titanium concentrations of the 91500 zircons (Table S3) and U-Pb isotopic and concentration data of the KRG, TKG and TPC (Table S4) were obtained from the LA-ICP-MS (β) system. The rock samples of the KRG, OKG, and TPC were dated by biotite K-Ar geochronology. Table S5 consists of potassium, radiogenic argon concentrations, and the isotopic ages of the samples. Temperature estimation of zircon crystallization deduced from the Ti-in-zircon thermometer of Ferry and Watson [@bib0001] (Table S6).

2. Experimental Design, Materials and Methods {#sec0002}
=============================================

In the simultaneous determination of zircon U--Pb age and titanium concentration, it is challenging to quantitatively analyse a low level of titanium concentration using LA-ICP-MS analysis. A quadrupole mass spectrometer equipped with a collision/reaction cell (CRC) can effectively remove the ion, which interferes with the detection of the target ion, through 1) the principle of kinetic energy discrimination (KED) (collision mode) and 2) the difference in chemical reactivity between the target ion and reactant gas (e.g., hydrogen, oxygen, and methane), and the interfering ion and reactant gas (reaction mode). Accurately determining ^48^Ti is enabled by the usage of a quadrupole mass spectrometer equipped with CRC. In fact, titanium determination monitoring the signal intensity of ^48^Ti suppresses the counting error because of the high isotope abundance ratio of ^48^Ti, which yields high signal intensity in the ICP-MS analysis. Therefore, Two approaches were employed for determining the quantitative titanium concentration: determination based on 1) signal intensity of ^48^Ti using the reaction mode in the ICP mass spectrometer equipped with CRC as the LA-ICP-MS (α) system and 2) the signal intensity of ^49^Ti without collision/reaction gas as the LA-ICP-MS (β) system. The simultaneous determination of zircon U--Pb age and titanium concentration was applied to zircon samples from the Kurobegawa granite (KRG), Okueyama granite (OKG), Toki granite (TKG), and Tono plutonic complex (TPC). The crystallization temperature could then be estimated using Ti-in-zircon thermometry (Ferry and Watson [@bib0001]).
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